To what extent can the scientific migration and mobility, and remittances impact the economic development of the donor and recipient states? How significant are they as a resource for the enhancement of the Eastern Partnership? The policy brief provides the results of the quantitative assessment of the costs and benefits of "smart" labour migration in the Eastern Partnership (EaP) countries and proposes some policy recommendations to enhance the benefits stemming from knowledge-based migration and mobility flows. We received the proof of mutual causality between human development indicator of donor-state and most significant performance indicators of EaP migration in the EU ("smart mobility"). This means that HDI of a donor-state is flexible to the internal situation in the country, and so the positive effect of smart mobility and remittance inflows can be easily absorbed inside the EaP. The same we observed for gross national income of EaP donor-states. However, our approach does not provide the answer: what is exactly the effect or the result. The convergence effect of scientific migration in the EU and the Eastern Partnership region is considered on the ground of the calculative assessment. We considered "β-convergence" approach, stating that it occurs when the EaP mobility rate grows faster than the EU ones. As for σ-convergence, we defined it as a reduction of future rates of variation (inequality, differentiation) in the levels of migration of regions (countries). We can conclude that there is the convergence between the EU & EaP in the scientific migration in the years of the EaP initiation, but no results in the process of its fulfilment.
poor countries. For rich countries, an increase in quantity by 1.8% will provide an increase in assets by 0.4% (UN, 2014). A CASE project entitled "Costs and Benefits of Labour Mobility between the EU and the Eastern Partner Partnership Countries" declared the same correlation range approving the binding "migration -development" (Biavaschi & Zimmermann, 2013; Marchetti, et al., 2013) .
Can the scientific migration and mobility impact the economic development of the donor and recipient states: literature review.
Approach to the migration itself is changing around the world. The UNESCO Science Report, Towards 2030, launched 10 November 2015 says that the science will play a key role in realizing Agenda 2030. The main body of the report focuses on the scientific migration and mobility. In search of effective growth strategy, the science is a new framework for the sustainable growth.
There is quite a large body of literature that tackles the complex encompassing such issues as international (scientific) migration, capital transfer (remittances), and economic development. Research into the policy and statistics concerned with the movement of educated people has quite a long and differentiated history. However, just a few papers on the topic of "scientific migration and mobility" (exactly) could be found in the research space of the EaP, but nothing that focuses on the link to the EU trends (Zhylinska, 2012). The notorious "brain drain/gain" (or the external scientific migration of university academics and students) is only part of the processes that relate to the scientific mobility. The titles given to the international scientific movement with the expertise and aptitudes are highly regarded and in demand around the world (Fahey and Kenway, 2010) .
However, since the rise of the notion of the knowledge economy (the force of the innovations in the skilled hands of educated human capital), many states as well as the EU have developed policies that suit their specific geopolitical situation. Particularly, there launched EPAM -European NGO Platform for Asylum and Migration; The Eastern Partnership Panel on Migration and Asylum; the European Commission's flagship scientific mobility scheme (the Marie Curie Fellowship Scheme) etc. Much the EU-EaP government policy on the international mobility of the highly skilled arises from the research on migration, labour mobility and remittances. The target point is a national economic growth, competitiveness, growing regional interdependence and convergence.
Nevertheless, the current migration policy framework between the European Union and the countries of the Eastern Partnership is far from satisfactory and leads to reduced benefits for both sending and receiving countries (and the migrants themselves). Both the relevant literature and also various political trends suggest that there is a distinct need for the EU to determine the conditions necessary for the successful implementation of agreements and other measures that would regulate the relevant everspreading phenomenon of inter-European migration currently blocked. In this regard, it should be noted that several Eastern Partnership countries have been successful in concluding bilateral agreements with individual EU countries, while others seem to be still lagging behind. Fine examples of such agreement can be seen in the case of Belarus which has concluded agreements on the social security of migrants with Latvia and Lithuania or the significant bilateral treaties signed by Ukraine and Moldova with individual EU countries on matters such as labour conditions, social security payments and benefits, migrants' welfare and other matters.
In the EU member states, it is common for scientists being participants of scientific migration: the careers of doctorate-holders survey reveals that, on average, between 5% and 29% of citizens with a doctorate have gained research experience abroad for three months or longer in the past 10 years (UNESCO Science Report, 2015). However, most scientific migrants from the Eastern Partnership countries are temporary migrants in the sense that they continue to belong to a household in their home country, even if they work abroad for a long time (CASE project, 2011) .
Results: what did we learn? Before coming to the methodology the obvious issue is to settle definitions and determinants. However, there is still no universal term for the scientific mobility and its exact determinants. The scientific migration is something conceptually different from the scientific knowledge transfer and diffusion of science. It is mostly a movement of scientists from the peripheries towards scientific centres for conducting research and any other scientific activity. Mainly it is initiated not by the migrants itself, but by available abilities, programmes in the recipient state. Thus, the scientific migration and mobility should be distinguished as not-spontaneous, mostly forced, regulated.
When we talk about the scientific mobility, mostly we mean academic mobility referring to students and teachers in higher education moving to another institution inside or outside their own country to study or teach for a limited time.
The scientific migration engages two key concepts (Ackers, 2005) :
(1) the concept of skill or knowledge; (2) the concept of migration itself. Agreeing with ImpactE Literature Review and Ackers L., analysing the impact of scientific migration/mobility requires an understanding of who is moving (and the quality of their skills) and the nature of their migration. This might include consideration of the direction of flows; their frequency, duration, and permanency; and the propensity to return. In order to evaluate the impact of these processes on the EU-EaP region and develop appropriate policy responses, we need to examine the relationship between the scientific mobility (the transfer of knowledge) and the regional development indicators. This lead to the following question: what variables to use for the scientific migration/mobility assessment and its impact.
The following factors and determinants of scientific migration could be considered: scientific knowledge of particular migrant (remains as internal, implicit factor); collaboration network; co-authorship; remittances received. In our research, we took the Human Development Index (HDI) as the main dependent variable. HDI measures the national achievements in human development based on three essential components of the human life: a long and healthy life, access to knowledge and a decent standard of living (according to UNDP classification).
In the same vein with change in HDI, we use GNI (formerly GNP) -the sum of value added by all resident producers plus any product taxes (less subsidies) not included in the valuation of output plus net receipts of primary income (compensation of employees and property income) from abroad (according to UNICEF definitions) -as an alternative dependent variable to measure the impact of scientific mobility only on economic development.
As well, having in mind the convergence approach in economics (also at times known as the catching-up effect), -the hypothesis that poorer economies' per capita incomes will tend to grow at faster rates than richer economies (according Wikipedia), -we consider to adapt it for the so called "scientific migration convergence". Therefore, we assume the reduction in the dispersion of levels of migration determinants (mostly with tertiary education) across economies. Thus, we consider "β-convergence" approach stating that it occurs when the EaP mobility rate grows faster than the EU ones. As for σ-convergence, we define it as a reduction of future rates of variation (inequality, differentiation) in the levels of migration of regions (countries). Not only rates of variation can be used, but as well the variance or standard deviation. The most informative indicator is the rate of variation, for the reason that it does not depend on the dimension and scale of variables. Variance and standard deviation are impractical to use in the presence of inflation (Young et al, 2008) . By means of such tools and approach, we attempt to check the existence of a scientific convergence phenomenon for the inherent dynamics of the EU and the EaP connected with scientific migration and its spillovers / determinants.
For particular sound results, the Granger approach helped us to understand what is the main indicator and what factor can cause. Implementation of Granger causality test provided us with such resulting claims (at the appropriate level of F-stat): we cannot reject the hypothesis that all performance indicators does not Granger cause HDI of donor-state and we do not reject the hypothesis that HDI does not Granger cause the indicators (for all analysed indicators). Therefore, it appears that Granger causality runs two-ways for Human development indicator of donorstate and most significant performance indicators of EaP migration ("smart mobility") in the EU. This means that HDI is flexible to the internal situation in the country, and the positive effect of smart mobility and remittance inflows can be easily absorbed inside the EaP. The same we observed for GNI. Note, Granger causality does not provide the answer: what is exactly the effect or the result.
On the base of correlation analyses, we received that the interconnection of HDI in the EaP and all analysed variables for the EU have a sound negative correlation, thus increasing these indicators' level in the EU would decrease the level of HDI in the donor-EaP-state. We could assume that the reason is in the rapid increasing of migration to the EU in the considered retrospective time period. As well, we received that remittances are in exceptionally low correlation with development variables in the donor-EaP-states. Having statistic prove of significance of the results we as well received a control variable (international collaboration) tightly connected with International migrant stock (% of population) (directly), but still in low correlation with other analysed variables for the EaP-EU.
Used calculative approach provides the conclusion that the largest impact on the donor-development has the level of expenditures on the research in the recipient, that proves the hypothesis of Diaspora impact, science-centers attraction capacity and involving best practices during "smart" mobility. As to remittances, the impact of inflows in the EU is high, as in donor state, however quite obviously it is opposite. However, the elasticity mostly is not crucial as lower than 1. As to migration variables, we witness positive and high elasticity. As to GNI, we received mostly same results.
We can conclude that there is the convergence between the EU & EaP in the scientific migration in the years of the EaP initiation, but no results in the process of its fulfilment. Although, the asymmetry shows how much data is distributed asymmetrically with respect to the normal distribution: having A > 0 in the period we conclude that much of the data has a value greater than the average over the EaP+EU. However, convergence seen in the EU in the first years of the Union, dramatically failed in the years of the EU enlargement in the aspect of analysed the scientific migration spillovers determinants latter mentioned, and the first EaP years had real potential to converge the region to the EU but failed in following years.
Conclusion and Recommendations.
Widely known, that the mobility of scientists is a social and anthropological phenomenon that encourages scientific growth and spread of knowledge. At any rate, it can support further technical and innovative development of the state. The scientific activities of migrants have a colossal potential for the development of economic, political and social processes of the modern EU and, of course, in the states of their origin. The challenge is only in creating an optimal balance between emigration and immigration of scientists in the EU-EaP economies: for the EaP not having the "brain drain", for the EU -to launch an effective policy to absorb the potential of the scientific migrants' capacity ("brain gain").
This policy brief is an attempt to generate new insights pertaining to the international scientific mobility that marks the relationship between the Eastern Partnership Countries and the EU as a whole. The proposed assignment can also boost the following development of strategies and game policies so as to turn the brainpower (i.e., scientists) into main stakeholders of the economic and democratic development process in the state of the origin of these scientists.
The impact of the international mobility on the economic characteristics of the scientific and educational systems is still poorly understood. The research done is targeted to support well-grounded opinions for increased knowledgebased mobility between the EaP and the EU. Applying the sound calculative approach, we claim that there is the convergence between the EU & EaP in the scientific migration in the years of the EaP initiation, but no results in the process of its fulfilment. Thus, the started initiatives and policies seems to be not efficient for EU-EaP interrelations. As well, the role of remittances of scientific migrants/mobility is still low for EU-EaP case. Despite the internal potential of our approach, to provide the answer: does the scientific migration/mobility have a sound impact on the donor/recipient's development? -for the considered time of EaP history, we still have no enough evidence to state this.
It is widely known that the benefit to the donor country may consist of the development of contacts with the scientific Diaspora. We did not receive opposite, but as well did not statistically prove this.
The European Union faces growing skill shortages in its labour markets, mainly as a consequence of adverse demographic trends in Europe. Developing measures to allow the enhancement of scientific cooperation and mobility of researchers so as to contribute to enhanced understanding between the EU and the EaP countries in the area of scientific and technological sustainable development should become the core of EU policies. This will also better regulate the participation of scientific migration community in the political process of their countries of origin.
For the EaP country we can recommend:
The adoption of a scientific migration lens in all aspects of public policies that affect migration and its outcomes, through explicit incorporation of scientific migration issues in national macroeconomic and educational strategies as well as sectoral action plans (special banking projects, competition bursting, etc). Support for macroeconomic development projects that aim at sustainable development and connection to EU policies and standards in EaP;
The adoption of a strategic vision for labour migration (mostly educated migrants), and eventually the designation of a single national entity to coordinate and facilitate "brain" labour migration strategies and mobility of researchers.
To include scientific migration policy while developing national educational paradigm and legal issues: considering EaP universities as global players, simultaneously increasingly develop the science as the policy interface in EU-EaP. In the nutshell, tracking trends in the scientific migration and mobility could support the assessment of the EU-EaP policy success and future sustainable development.
To understand the relationship between highly skilled (educated) scientific migration and the transfer of knowledge within the European Union through conceptualization the phenomenon and then developing of the appropriate operational tools our recommendations for the EU could be following:
The adoption of a visa-free travel regime for scientists/researchers/ academia; Development of special financial policy in the aspect of involvement migrant remittances in cross-border regions; Enhancement of complementary migrant integration policies, including skill transferability, scientific cooperation, recognition of social rights, reduction of informational gaps, management of public opinion and involvement of relevant stakeholders. In the context of the Scientific Mobility Partnerships, The EU should encourage member countries to launch some pilot programs specifically targeted for the EaP nationals to access to the EU labour market.
